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(57) Claims 

1 . A method for connecting a first and a second thermoplasticity tubes 
each other in a traversing direction of an axis of each of the tubes , comprising 
the steps of: cutting the tubes with a cutting means having a heated cutting 
surface and forming a continuous melting seal between the heated cutting 
surface and a cross section of each of the tubes; thereby retaining the 
seal between an interior portion and an exterior portion of the tubes; and 
connecting each melting end of the tubes each other while holding the tubes 
for forming a connection between the tubes. 

7. A sterile connection forming apparatus, comprising: a cutting 
means; a means suitable for heating the cutting means; a pair of setup blocks 
suitable for accepting and holding two tubes to be connected; a means for 
giving movement between the blocks and the cutting means such that the cutting 
means is located between the blocks and a traversing portion suitable for 
the blocks to accept the tubes; a means suitable for arranging the blocks 
such that two different ends of the tubes align each other and for realigning 
the blocks such that the ends position to face each other; and a means for 
separating the blocks and the cutting means while pushing the blocks each 
other. 

Description of the Reference Numerals 

In the Figs, 9, 10: blood bag; 11: thermoplasticity tube;- 12: tube; 
13, 14: slot; 15, 16: slot; 17, 18: block; 19: heated cutting means; 21, 
22, 23, 24: interface of melted tube; 25, 26, 27: guide 

\ 



©Int. a. 4 

A 61 J 1/00 
A 61 M 5/00 
B 29 C 65/74 



© H * B » Vt ff (J P) 



© W » ffi 0 £ ^ 

PS 61- 30582 



7132-4C 
7033- 4 C 
7365- 4 F 



@@M BSfP6l¥( 1986) 7^146 
&BJOT& 6 (£12JI) 



©to, m a 



* * t 



@^ H PS57- 49468 

©BS57(1982) 3/!23B 



mm K7+y mmRvgiW 

@W m BS56- 108778 

P 0856(1981) 7J311B 
©1980^7^ 11B@^@(U S)®167716 
@1981^ 2 n 23B@*H( U S )@236855 

9"Y 'J — • Qfjirf . T* U *^tif7 ^xT^Nl9809O -Ou S 'y V v • •> y 

— •■»>••< 'Jyu • 7*'J — o- K619 

■9— 

V • x ♦ -^7X • 7* 
vK • A y — 

ft K — BP 



* h y - h 1007 



* * * =>■ - -y' £>8t#rffi £ oltQicftffifttfilB •> 
2SttWJlft<i&tt 5 n S «fc -5 .ttiSKT-MWKSFfi 



3 tej»iai»f#a*, K^a-^*o< sepias 

<K^fiK»r«f$-r5»mf*wttH* 2 ^12®ot 

4 ZllttV¥mi&* 

£— ^7" a y ? T? 

5 ttffiB^S^dt Jnxi>5 m % »y o >y ? 
l ' Tieg $ ft T i * * iff ftfff :£OTiSBff? 4 WSSMto 

6 K7'ay? tiM JNBftg&jft * ft T ^ £ P^|£ 

mm * ft t ^ s ami *<7)®si 5 mumnjj 

7 sja^a^ teiaa»#a*ins!ft^swnat 

ft-e L T^^- * OTIC L/c— Wffy7o7 



- 109- 



(2) SB 61-30582 



a. _ 7 - tj^Aft'i ff> ic 31 L 6t fr pB 4*«flfcit-SM. 

(traversing) i w|HJir & * cfc 9 ttte«^tt7* ° 12 I^f i-7^3?.^^mU 

l^IoORttofcfa- 7'«£g71Jf - S «fc 7 tr fc^S t ^ tt«Wf¥a**tt^ o 7 ? £ &7* a 7 ? 

y ^ {iKJRHWfirB^ttteiaWr^S^&^HiiFtl (traversing) £ <3|UJ|C * o «fc 9 tttfc«^«>te7* 

^ffl-r TffiEK ft * * * tt«Kl*7- * y * ^ * * 

9 ^7' o >y ? ji, W$M¥-Wi*®rf ay 9 fyjK -5. tz^><D^m.t. ay 9 ^fgSlt*? L £> 

10 6^o7? j&^x »awf^a**»7* °7^ a i l r * roifoaa***'. 3 - - 7* jn^^^f^- 

irtt*LT^5i*»iaKlr^a*^*510 5^7I»M -?'<»— oT**WrW#a>ttHI& 1 4^IE«<7) 
*Sj20 i *IHNII«Bt ' TIES 5 nr (. > 5#rFlS #co 

1 y &SttW& * - h % 30 T? * S *8rFff #0>l£BI& 1 5 9gS4&£>&BS&$l 

a<tx raitff^a^Jn^-rsOT^JiL^^ai. m-nfc**-**^**^-??*?), »a§*-a-7* 

7* a 7 * £^7 a 7^!gfi-7'^An« ©HIS 1 7 ^gE«<^MS^S. 

cOirSL^SIfT^ (traversing) iO^tr&S =fc 1 9 gi^Si^ a- 7* 3nfcaft»r^0)Sfi 

K7oy^ 40 «*^*WWF8f*w|gHW 1 8^I£*co^g 



jrjqii^-j&sicifsjiii-a-s^aix »7"o7 20 m^y9'<D—o^^mm.m^^-y\' 

- 110- 



(3) W W£ PS 61-30582 



a * * 9(»ti\*+ * WWW j8tFr««»'<y* r A»&^* 

T**WWW#<B«SH»2 2^iS«tf>&®*g&2£ H@^S 0 d «*&3J«M"K ^/<^liB*fl) 

2 4 fiPS»**WK*WftK»*:J6«)3*^^«) oTtfD;fc;fc*n*LTj®fttS. w^AQSKSM 

*>a>^a<h ; &*-rsWWW#<&*EHiS 1 I Xii I »KlrLv^aiffJ«|fl)/<y/*I*«)fa-^K 

2 5 www #^iSB^ i i msMnmmmmt /< -y r^nwmtws&m t & nt i ^ t l t 

«li«ffi«fc*«»tf'<^T*SWWrW*«o *>> 23M»lcJW»-ii'<** 'J TXttflftoffiSfcK* 

2 6 »3*^^«tt^*a - a -Hf^'Jy 7* Rtf (disinfectant) 

(sterile connection) (ilK7*^') (scar tissue) liSgi^TOto. 

gjB#j&T*tt % o<75§»*»S<ftWS»<**W- Ml> (bacteriostat) 31 
KiMScfS^SwE^S^ti. 30 (ififewaUft (medication) aytzMUM^iOM 

5o £ (platelets) totB % M&Lftte&ft (blood 

K 74^ W&Mtg 3 Wi^t&^fTrF^ separted components) £r{£J#-f Z> tzMZ&WZ- 

fltlliStfr (continuous ambulatory perito-neal iOio, J&il&k tz t *J4'iMSS^ *i$j$!k sffllS 
dialysis ; CAPD) <75*^T'*S. ZCK'Mmt. 40 W&totzW&SMo ffi^«ffffllX(iiHBIIS*f^«0 

jEfltKJi l^0KU:j;oTBfc3!3n-5S8£jft!|& (rejuvenants) ^#JX»*te«?5Sfc4&£Sfci* X(i 

(waste products) ZtinMfr £Sfc^&'v^ Z M 6fc**-*a>ir^Kk ©fM3? n<© C ©-T-iT 

B%i'm^mm$mmiz&^xm#v>ftm-z<ntfn. <»tom\zttLT=?#>m$i$titz'<v 5 z 



- Ill - 




7 



m & tz #> K x wW«t?^<7^* <n$Ui.W& 

#Jnfc> 0 1 L TlRifiL#»ic it y- s jft#a>*Rtfi& 
RcD ?'fi7'>-fe'f (time assay) iLTW D a a 

*ftlC«fc«9lfil&fiA^Tj&>£24B£fig& 
(viability) iiJ6gKffliH4»«#*!*;&n*. zin^M 

R&jt&m k «t o x mti-t z. t \t x § 5 «■ ft it *> x 

£ * - h ? 1/ - 7*M4»"*?<& * - A^(i.%7Ktr 
i^fflflssnrt:* 'JtSfttf-A/ (PVC) *>>£o< 

i^goT\ *ft£Ji^#>gi^$ft/c->*-r AKi>t> 

mm^umt tz <oxtt *> l ^tumn^m ts 
^j?n. *tLx&fmw&7 7 x+vfnr 




02 61-30582 



5 

3968195-§-<7)^fe{i^jn^^o^ 0 -ecoSi 

taw. 

*S#^3897296-f-{i^®^S*a^^-a-x ^ 

**BU fctffcicfiMtSftTWiosisfcffls: 
li a - 7' *iiO»r*- 5:i 'RVteMn v y ? 

x-fA'\ (An Aseptic Fluid Transfer System 
for Blood and Blood Components,") t' — • x 

-.-r-fx*flu dj^x ^18#^5-tx 546-552 
Ms 9^-10^#> 1978 (B.A.Myhre et al, 
Transfusion, Vol.18, No. 5 , pp.546— 552, 
Sept. -Oct. 1978) tt~ -=>^>MMMW^mM-> * -r 
a (AFTS) v Z-femzWy tztf> 

W7 , D-bX^fLtl^. AFTSii7Mi* 
7"hV (Kapton(g)) 7-f;UA (tBjft^lCS^S 

CO — b *i -5 Ffi TiD, -eco — o^_h#L/c 

"H" ®ttE«**-r5^-f^S**^-f|y]»rE« 
iFn/cAFTSi^'y h T lOOOpsi (sp^^^^y 

-h^^f9 6.9xlO s ^'>f v) (WEt)T\zm#>Z>tl 

z 9 y 4 wjastt45S>w)isrJiK*>fcor2oo a c 

(392T) K_t#?-«-L#>£n<5o ^-f«5l*ffi*» 
£ N AFTS^-y h liAFTai7 h Fa^C0|gP^- 
5« ft *AFTSi--y h TDlJftSftfcjfll 



- 112- 




ft'A m 61-30582 



9 10 

"i- SiW»fr#*flUB t T^#a}- «fc £ (igJS? 5 ft S * T & S . 

^LTJBaSttfflSKjf $ft*. JRtt8W*»«i-r<5 1 3 ROM 6RCF*-*-7 1 IR^I 2 

£, ^BlgOXttKy + v^tt^-??**. 7M1 8 3ecf»r«wtojnaw#ai 9 

«iW3tT> 3fi < * L T#^Oig}p(75gjg!{±|^ L: * ttfflS»c»» L> L T»»JHH 2 1 Rtf 2 4 (i 

*-7£<&*<B&OKy*v^irfc^Ttt;!Fft» SfeffU *nrcJ:«J*.3— 71 IROM 2«rS-& 

s. z.o>&witmm<»ffi.»t:%mL* ftmtzL f^-^i irom 2*«»«^b?' 

rfl^+a-iKii^Tft^Blfctt^WB"*-** * i 7 Rom 8(i. y^tflW#ai**ffl 

5£wWtJRiS6 (fittings) ^jffc/il'Sl/iSMff) 20 Wi-l&Wyt (IS 5 EMMS) lUotl^ 

i-?M 1 <75i/-^i/$n^JSS|5 7^ 7'ny?1 g50^It^i v 7'n7?| 7 RO 1 8 fi 

7 2ttf1 8 izmmtaXtStitz, * a y b 1 3 RO' — ^U'^iL/c^ o 'n I 3 Rtf 1 6 £ £ & Jr^ 

mzii.* -fwi 1 7 ROM 8 icafifcDnisn 9, iSLy:fi-7'tt^$nTi^. 7o*y 

/c% !• 1 5 ROM 6 iz}«PAi*ti'5© ^ a 'y ?li*'-fK 2 5, 2 6 RO' 2 7 K?tl&*T&6lcS?ft 

h 1 3-1 4 ROM 5-1 6 y- Z>tlT^Z<n&7jk$tlT^Z e 7'd7?| 8(1 

**5£yAti*J: oKgJIJS tiT^S. m 1 12375 % a a3 1 Wlsl^lS6 J S-fl : ^S«k oUidOu h 3 3 

SH4|2U:::fc<<^ 1 Rtf 1 2 (ilfitfg 30 K ^oTfaSirg^Sn-S-fScrcSfrSS 0, 3 1 

✓«y*9R0M OirjRttSns. tt*--* iLTS^nt^i, -enirioT. ^3 1 

te£M<&l«BizJ£St*-s:: 5. (^iftiti^i^) (IB 

m 2 ia^#M-r & £ > — o w y a y?i 7 ro* 5 mux. > k 2 9 Ro'ixfl-tt 7* o 

1 8{±^t.o< t,n/c7*u- KT*.-5M^]SfT# -y^l 7ROM Brt^Lotf- £ft£x h vf--f 

«t «3 mmm^m^ *—-f\ 1 1 2 <o n 1 eu^m^ 3 xm 5 isiTbsm 8 

mm) 3=n> ^LtiM^ai 9ic^»lt ffiffl-r Swt»rj:oTft*>A<ss«sn*. um* 

2, 2 3RC/2 4^*4. in&wl&nLfcJHfi 1 5 - 1 6 K ^« 91 7 EHr: 

2 IS.O'2 4ii^J--7 r 1 2<73#®,i:^ ^ $ n 5 12J$T#8: 1 9RO'7'o^ t-^ 3 7 



- 113- 




11 



8 <D|W<&SM £ — ittfllK ttotl^i ftf* 7' a y 

7'o7?t-^3 7 Rtf tSD*ff#& 1 9 8 BUc 
^$tt<5^7S'*vy'3 9 0)_h3£&#4 0U:@5£#J 

x h 7^o«/^ 2 8£.tfl^H¥*7 K^-)-^ 
y t: £ *i S £ £ »r^JKfr#Si^jE L < 
SJ; 7 11^7*^ 3 9 0)gg&g&#4 

?-0)-oO)g&#{it y v> 4 2 JC«fco-rl!tfJ-tt£n 

^JSfr#S^M^ 5 iz*>oy? - K 7* o -y y t 
-*37 (^7 IS!) ^SS<b-rSo fg6A|2IKX>' 
BiaiC^iFnoy o -y ? 1 7 RDM 8 fi— Stc<0 

g»c£S£#{i, ft#^B«;?ii^D7? 1 8 
<D* + f -r -r 3 s^t'o y 7 1 7_hGQ*aL;'f<t£fc' 
v 3 6 <£-l¥BE7 -f7h (preseure fit) - £ 
KJ;oTtt»H«K»#3ft3 (H6BI). «fp 
fl±7'o7? 1 7M1 8^^7^K 2 5, 2 6 
RCX 2 7 ±*Cffi2l-»» }*WK^2 9 4fl 
L, *tnc«k«?H2I2Ur^$n5J;^J'^-e]»f# 

7 1 7 V 7r-7'D7 ?2 8 K3S#*>/c 

0, ^ni:<tot20(7)7"D7?li+^i:^n 
t % 7' o y 7 1 8 h 7/7' Q7?28 KftL 

3l21tr^:S:n<> ctoirxa <y h 1 3 £.#1 6 **— 

5l*lfc^T', «VK*2 9 i:gtJnt^57D 
•y 7 1 8 ^LTfy 3 6 KJ; ^7*o y 7 1 8 
_b^in;L t> n.SEJ*! U T0)7* o y 7 Fb^co^H 

i:,tot7'o7? 1 7*. ^s&^-a-So ig-a-sn 

frZ>mi\Z>£o\~&®-tZ>o 7*° 7 7 1 8fD^- 
±-^'7'o-y 7 2 8C0iSi:£-5fe£££. ^iFn-S 

^ § * i - 7'i%&mw£®.<nm&m <o (i-rn * 

i?n^«fc-7ir x 7'n-y71 8 0)g&[&3 1 3 
2H«fc^)7'a-y7 1 7 IzfifroTsK » h 3 3«0£ 




PS 61-30582 



12 

2 5 Jboo* h 7 7* 3 8 (^7 EI) (i7*o»y 7S.O* 

tisM * * y> ic & 5 g«n tz * n /c * ^ 

£9IS**l8"*-<&£s fi-7'1.lMl 2(i 
tt&*»L*:JH5 2 TRO'2 4 '»c*j^TS^3f 

a. - L *#fl5 * * 0) 3 3*133 

15 £, flBf^&ti'O'K, -r-fx7. ?i-ys> % 

*£T*TtgT£><5o £J»r#S»*l*V\ gP^#J5~35 
Sa< (0.12~0.89m») t-i^Wli^J--^*^ 

Klfetftt £ n/c#— 7' u - K ir 5 ftlJ5ilJ[Hjg&& 
25 1^W©iJi> W V ^' ?'>3'A Jn^7' a «y ^ ^ 

»S7»ffSt5J:oi:P!SSn5 (indexed) 
* h ij 7 m5, &*L < Ji^ h 'J 77"li7 5 

35 m&&f£i-2> J;5i:xyf 5 ^ 

(0.025im) IP ^ 05 x -f v u x|^05 "J +: y g|fiS<; 
3tl5 : (1)T ^ 'J Jis&Wffln 1 $ ^ (0.025ira) 
^ N (2)^/i < £ fc40<rc*-e£3£ , e*53?S2fc# 
') T 5 K 1 i ^ (0.025m) Ms (3)T 'J 

^0 *&mM<n 1 ^ ^ (0.025™) US. Zf (4) 1.4 S ^ 
(0.036otb) i? * ODggo^ 'J y o 7 5 * - h {± od 
^flBK2 (0.051w.) S^ + ^7hW 

So 



- 114 - 



(7) 



PS 61-30582 



13 

itztitz* 'Jtg<bt*-^*><oo < ^ns, — ua 

-yjrfcfifiST*Si^500 o F (260°C) 75M750°F 

(399°o <7)&m\ztm$nz 9 mm^mmtt 

? x 'J TBS^ffiitK (1^9^) grTcoK 

7. *t)500T (26(TC) JUTT-lav* x 'J 7M^' 

iC&SnteO. ^J70(TF (399°C) J;«9JbTJix 
mit 3 n/c 'J tgflst* - ^3Z.ti ^'J^ofuyf 

S^ltJi&OKfe^&itt ^te^S. £}600*F 
( 31 6°C ) it^m o pJSKb t' - ^ifii^*^< 7^fa 

jQift^n/c^Jltff#IS:ir JiiFtio^ (to 2 SO 

Sg-fbt'-^Ro'* 'J ;t- u 7 -f v»c>tfL"C_h|5*tfix 
3.-7 £o < £^M£t8fl£^Il6cfc Dto300°F 

(i49°o ±-e&s„ 

^ i - y a^jjr.gtt g J' jfi*. S a^** tt < f l s «t 

iZlal&ZtlZ^Z-C&Zo ISmniGSi tu (4.2 
m) 10 5 ^ (0.25m) fSUP CDaJ^-fb* 'J m. 

{bt'-^ifa^"^'^ i-7*lt*l'L'£\ -ocox 

* - y & #j#r-r s a6 to o.5- i.5^co^raT t±s t> 

7" jnjiz gjij $ o fc «6 izSffigj&^-r &f$H"] 

<r>vgi<»mm •> - a* sif<<£<, -£{b l 
a a* * *«i < « < -r 



ai~ i ®&m%.-t*< z.t * 
rite mym&knv&&> ^^-y^mum 

(heat sinks) <t L TfpJB-f S e x*-7*ti 
«liaWr^a**l5** 5 n S »c oftT*§:§:u: f? L o 

-165$ ^ (4.2m) <DTJ.-7'\zttL-C^ 7 a y f 
<n&* i«HaWr#a<o<EB54 wM»^Blii*& 5 $ 

A* (0.13m) 75S505A- (1.3m) T'*>S^#*e 
* 0 x 7' o «y ? i^^a £ <Dffl(r>& 4 L ^ W 
• J5 0RMtf&*O5 * (0.25m) 75M20 $ /u (0.51m) T 
*510$^ (0.25««)x #tz*tj5 J-'W (0.13 

20 ftf * I- {± 7* o y 0 ^ D & r 
So *520i^ (0.51m) «fcl9±x 4t»Z*tJ50 $ A- 
(1.3m) ±lJ±T:ltmK$Z>$tltz*x.-7'm± 

• St*"?**)?* 5. 165 5 ^ (4.2m) ct^lio^lC 

30 6^MSft4^^T'*4„ ggg^ns^^^^- 
ijif uy(i,f 'Jxf i/y ^M^-ft5.J>' -i? 'J 7* o 
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y^ofir*uft»*Jfc*fl«jlc5c*-. ^IStzi-oT-y- 
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* - h 9 \s - 7* ic^tf £ 
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£ & L4>#**-7'i M t?<i^£ 

StiStfJ i 
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»D-x?a25-f (6.35mm) «tn/:raPR*«^TBE 

'Jf h 77^Difi/yi,M KKjtf&nJtg 
frj- 1> n/Co _kSB^ 7 v ^ f* x 2^vf 
(5lTO)x0.7-f y -f- (18mm) roWi^lz-K** 
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9' -\~&KL*im\ZfytfVtltz H>f (25mm) =>--rf Oft-W^M^T S ^fSt'iotfa 

x0.5^Vf ( 13m) x 0.01 -f y^ (0.25mm) <n& —y'&l&M&t L^Lt, K7 + y ?t)lt£ $ ft & 

wm-)- 4 7V\s-y zm*.~t:* <o > - k m Kjsm^ # - c t* - • r a t* ^ - ) 

.+wu^'~(i457 'V higtat -^^H^./c2.4W v CBacillus Subtillus , variety niger ( B. 

^ (61mm)x 3 -f V* (76mm) X 1 -f y-^ (25mm) 5 globigii)D C7)igl,^< :? ') TBS^S^Jg? (mi^O 

<7)-te7 5 V ^±Jr/IIir5l#^t,n/c^7' 1.8X 10 ? )«f{C^4 ~6 •< y ^<7)$?;Jf K f- i-y 

W; e f-i-r^ 165$^ (4.2am) 10$ T'JTTtlLfc, 

^ (0.25m) m j w^jpo pTMb-i? ■) }?{b-^i ±f2L t- - • ? o t* * -fls^-j^g^s^ 

^1 SK^;* ft fc£P<gJiJ 7*u-K£& o^i-y<7Dii{riiffiU/Co n.-7'm&am& 

#[t -^£0X320° (62CTF) {rip^L/Co ^ fll 1 KfElfcL fcSn < L TH?7$ tltz e iZm&mt 

WvrZfflKZLTy'a'y?] 7E.DM 8 *m a * h £88ttS-li-Tfiy$L * L T48fl*M'f y 

^(il/2#/coTB3EUc^^n/cfeglC j&ffc2-Bfc£U TPiSL-eLT? -f /f?£35° T-48 

^tft-lf La6/Co 7 7' u - K # 1 #Ojlft<7) ^p B ^y+aA--H/:. *tf>J; olrw v + a^s 

ir y a >y ? 4; I. Mr J«p L o £> ft $ ft / Co - - -5 JEfl»^tt < T#tii« , 'C^t? % * ft 

**A*yTO^yii*»5c«)!fi*fl>*990«*?(irL' f-^^li:MLv 35° T-f v *^~c- h L/c 

-*5**Wc*t»TM\ ffitt**R»iticHLT jAfti*»cffifi«jr«-3fc 0 

**** UmiffiSfticWLTMo^ott^iftt^tt ffiiSl, ^2|2|{±^i3[J»r#lft«=«kor^$ft^- 

^^f*{i 'J y b »m <o v vym—e^y n N <-LT*Bisjjc^fSjLTSjij3Fftn>5-oc73 

^ ih c * -tf v o m u m it m * n^-mmo mtmmttvyw?, m 

(pancreatiodigest)D 70 v *<7 b > (^s*5) 35 Sff#giRO'^L/c^^-7*^?EI2lo ^5[2|{i 

O^fb^) 3 9 x ^fb^- MJ^i5?> ') vW.— tf 4 K±»c?fiSBliglcl3tft^ btltzftttV? o >y 

T48^BJJ^SIEfflE«f«-#SBttir ML T * x y * L #^ t. ft/c^ft^* a v ? o y >, t - 

tzo m^mmitu^tzo Mm^um^^^-- 40 +zwm^%L<n®mm. msmit^wsinzm 

ynfimizmm-tzztzmmzi-ztzMz^ *< ^.m^ntsntz^H^y ° -y ^ ^>mnm 0 m9 
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(11) 



PS 61-30582 



21 

/cite ^aftBSB&Hr*- * fc " ^**t5SfiHr 

|2K:fc^T9, 10 11 

in 



2? 



4 15, 16 1 

7, 1 8 7'°7^ 1 9 &%m^&. 2 

1 , 2 2 , 2 3 , 2 4 8MB Lit* ■a-?' Jf- 



:t£^-7\ 12 ?^-~y\ 13, 1 ®s 2 5, 2 6, 2 7 *Mh\T'*S« 

FIG. I 





FIG. 2 
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FIG. 5 
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